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VEHICLE POWER SUPPLY SYSTEM 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present invention relates to a vehicle power supply 
system, and particularly to a positional relation between an 
inverter unit for controlling a rotating electric machine 
mounted in an electric vehicle, a hybrid vehicle or the like 
and a battery, and to a vehicle power supply system which can 
improve a torque characteristic of the rotating electric 
machine. 

2. DESCRIPTION OF THE RELATED ART 

Against the backdrop of the prevention of global warming, 
emission reduction of C0 2 has been requested. 

The reduction of C0 2 in a vehicle means an improvement 
in fuel consumption performance, and as one of solutions 
thereto, the development and practical application of an 
electric vehicle (EV) or a hybrid vehicle (HEV) has been 
pursued. 

Here, especially, functions required for a rotating 
electric machine mounted in a hybrid vehicle include idling 
stop at the time of stop of a vehicle, energy regeneration 
during deceleration running, torque assistance during 
acceleration running, and the like, and the improvement in fuel 
consumption performance is enabled by realizing these. 
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For example, as disclosed in JP-A-7-89355, the related 
art has such a structure that a control unit including an 
inverter for driving a rotating electric machine is mounted 
in an engine room, and a battery is mounted in a rear compartment 
of a vehicle. 

In the structure as stated above, there have been 
problems that a DC wiring line for connecting the battery and 
the control unit including the inverter becomes long, so that 
a voltage drop in the DC wiring line becomes large, and in order 
to obtain both a desired torque and a desired rotation speed 
in the rotating electric machine, there occurs such a situation 
eventually that a battery voltage must be made high, and a large 
increase in cost and an increase in weight are caused. 

SUMMARY OF THE INVENTION 

The present invention has been made to solve the problems 
as described above, and an object thereof is to provide a 
vehicle power supply system which can improve a torque 
characteristic of a rotating electric machine, is light in 
weight, and is inexpensive. 

A vehicle power supply system according to this invention 
includes a battery, an inverter unit for converting DC electric 
power of the battery into AC electric power and supplying it 
to a rotating electric machine to drive it, an AC wiring line 
for connecting the rotating electric machine and the inverter 
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unit, and a DC wiring line for connecting the inverter unit 
and the battery, in which the inverter unit is placed in a 
\ . vicinity of the battery so that the DC wiring line becomes 
shorter than the AC wiring line. 

By this, it becomes possible to reduce a voltage drop 
due to the DC wiring line, and it is possible to improve the 
torque characteristic of the rotating electric machine and to 
realize the lightweight and inexpensive vehicle power supply 
system. 

The foregoing and other objects, features, aspects and 
advantages of the present invention will become more apparent 
from the following detailed description of the present 
invention when taken in conjunction with the accompanying 
drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view showing an apparatus 

structure in embodiment 1 of this invention. 

Fig. 2 is a conceptual view showing an arrangement 

relation of the whole of a vehicle in the embodiment 1 of this 

invention. 

Fig. 3 is a curve view showing a torque characteristic 
of a rotating electric machine in the embodiment 1 of this 
invention . 

Fig. 4 is a perspective view showing an apparatus 
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structure in embodiment 2 of this invention. 

Fig. 5 is a perspective view showing an apparatus 
structure in embodiment 3 of this invention. 

Fig. 6 is a perspective view showing an apparatus 
structure in embodiment 4 of this invention. 

Fig. 7 is a perspective view showing an apparatus 
structure in embodiment 5 of this invention. 

Fig. 8 is a perspective view showing an apparatus 
structure in embodiment 6 of this invention. 

Fig. 9 is a conceptual view showing an arrangement of 
the whole of a vehicle in embodiment 7 of this invention. 

DETAILED DESCRIPTION OF THE INVENTION 
Embodiment 1 

Embodiment 1 of this invention will be described with 
reference to Figs. 1 to 3. Fig. 1 is a perspective view showing 
a structure in the embodiment 1. Fig. 2 is a conceptual view 
showing an arrangement relation of the whole of a vehicle in 
the embodiment 1. Fig. 3 is a curve view showing a torque 
characteristic of a rotating electric machine in the embodiment 
1 . 

Fig. 3 shows an example of comparison between a torque 
characteristic of a rotating electric machine 2 at the time 
when an attachment structure of an inverter unit of the 
embodiment 1 of this invention is adopted and a torque 
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characteristic at the time when a 12V battery is used instead 
of a high voltage battery in a conventional hybrid vehicle, 
0 and simultaneously shows a load torque characteristic of an 

engine in terms of rotation speed of the rotating electric 
machine, and intersection points with the respective torque 
characteristics indicate points of cranking rotation speeds 
at the time of starting. 

In Fig. 1, an inverter unit (having no built-in DC-DC 
converter) 400 includes an inverter unit main body 401 having 
a not-shown built-in inverter module part and control part, 
and a radiating fin 4 02 for radiating heat mainly generated 
in the inverter module part, and a positive terminal 4 03 
provided at the inverter unit main body 401 is electrically 
connected to a positive terminal 61 of a 12V battery 6 by a 
positive DC wiring line 81. 

' Besides, similarly, a negative terminal 404 (not shown) 
provided at the inverter unit main body 401 is electrically 
connected to a negative terminal 62 (not shown) of the 12V 
battery 6 by a negative DC wiring line 82 (not shown) . 

Incidentally, it is assumed that the negative terminal 
62 of the 12V battery 6 is earthed to the body of a vehicle 
by a different wiring line. 

One end of a three-phase AC wiring line 9 is connected 
to a three-phase terminal (not shown) provided at the inverter 
unit main body 401, and the other end is connected to a 
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corresponding three-phase terminal of the rotating electric 
machine 2 . 

The inverter unit 400 is screwed to a battery fixing plate 
15, this battery fixing plate 15 is clamped and fixed to a 
battery tray 16 by an attachment bolt 17 and a nut 18 at at 
least two places in a state where the 12V battery 6 is held 
therebetween, and the battery tray 16 is fixed to the body of 
the vehicle at a not-shown portion. 

Accordingly, the inverter unit 400 is fixed at the upper 
end face of the 12V battery 6 with respect to the body of the 
vehicle through the battery fixing plate 15, the attachment 
bolt 17, the nut 18, the 12V battery 6 and the battery tray 
16. 

In the attachment structure of the inverter unit as 
stated above, since the inverter unit is integrally attached 
to the upper end face' of the battery, when a space for the 
•attachment of the inverter unit is merely ensured at the upper 
end of the battery, it becomes possible to simultaneously mount 
the inverter unit and the battery in an engine room. 

Further, as is understood from Fig. 1 as well, since the 
length of the positive DC wiring line 81 for electrically 
connecting the battery and the inverter unit and the length 
of the negative DC wiring line 82 become minimum, the voltage 
drop due to the wiring resistance can also be suppressed to 
be minimum. 
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In Fig. 2, the rotating electric machine 2 is a winding 
field synchronous motor. The DC electric power supplied to the 
inverter unit 400 through the DC wiring lines 81 and 82 from 
the 12V battery 6 is converted into three-phase AC electric 
power by the inverter unit 400, and the three-phase AC electric 
power is supplied to the rotating electric machine 2 through 
the three-phase AC wiring line 9 so that it is operated. 

The rotating motive power of the rotating electric 
machine 2 operated as stated above is transmitted from a pulley 
12 for a rotating electric machine through a belt 14 to a crank 
pulley 11 and a pulley 13 for an auxiliary machine. 

Here, a clutch device 10 placed between the crank shaft 
of an engine 1 and the crank pulley 11 transmits, when it is 
on (coupled), the rotating motive power from the rotating 
electric machine 2 to the engine 1, or transmits the rotating 
motive power from the engine 1 to the rotating electric machine 
2 and an auxiliary machine 3 through the crank pulley 11 and 
the belt 14 . However, when the clutch device is off (uncoupled) , 
it mutually cuts off the delivery of the motive power between 
the crank pulley 11 and the engine 1. 

Electric loads mounted in the vehicle are also fed from 
the 12V battery 6, and a starter 7 is also fed from the 12V 
battery 6 and is operated. 

Next, to what degree the torque characteristic of the 
rotating electric machine 2- is improved by reducing the wiring 
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resistance between the battery and the inverter unit as stated 
above, and to what degree the cranking rotation speed by the 
rotating electric machine 2- at the time of starting of the 
engine is improved by the improvement of the torque 
characteristic, will be described with reference to a 
comparison example of the torque characteristic of Fig. 3. 

In the graph of Fig. 3, the horizontal axis indicates 
the rotation speed of the rotating electric machine, and the 
vertical axis indicates the generated torque value at the 
respective rotation speed. 

Here, a curved line (1) indicates a torque characteristic 
of a conventional long DC wiring line, and a curved line (2) 
indicates a torque characteristic of the embodiment 1 according 
to this invention in which the wiring resistance is reduced 
so that the wiring resistance including the internal resistance 
of the battery becomes almost half as compared with the 
conventional wiring line. 

A curved line (3) indicates a load torque characteristic 
of a certain engine, and intersection points between this 
curved line (3) and the curved line (l)/the curved line (2) 
indicate cranking rotation speeds (Fig. 3 shows the rotation 
speed of the rotating electric machine at the time of cranking) 
of the engine by the rotating electric machine at the respective 
torque characteristics. 

In the case of Fig. 3, as compared with the conventional 
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DC wiring line, the wiring resistance including the internal 
resistance of the battery is reduced to be almost half, and 
there is an effect that the cranking rotation speed can be 
increased by above 25%. 

This embodiment 1 includes structures as set forth in 
following items (1) and (2), and the respective structures have 
operations and effects as set forth in the items (1) and (2) . 

(1) A vehicle power supply system includes a battery, 
a rotating electric machine which is connected to an engine, 
is driven, at a time of starting of an engine, by electric power 
of the battery to start the engine, and is driven, after the 
starting of the engine, by the engine to generate AC electric 
power, an inverter unit which converts, at the time of starting 
of the engine, the DC electric power of the battery into AC 
electric power and supplies it to the rotating electric machine 
to drive it, and converts, after the starting of the engine, 
AC electric power generated by the rotating electric machine 
into DC electric power and charges the battery, an AC wiring 
line for connecting the rotating electric machine and the 
inverter unit, and a DC wiring line for connecting the inverter 
unit and the battery, and is characterized in that the inverter 
unit is placed in the vicinity of the battery. 

Effects 

(1A) The inverter unit is placed in the vicinity of the 
battery, so that the DC wiring line for connecting the inverter 
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unit and the battery is shortened, and the voltage drop due 
to the DC wiring line can be made minimum, and accordingly, 
the torque characteristic of the rotating electric machine can 
be improved, and both the desired torque and the desired 
rotation speed can be obtained simultaneously without causing 
the battery for the rotating electric machine to have high 
voltage . 

Accordingly, it is not necessary to provide two kinds 
of batteries, that is, a 12V battery for a general electric 
load and a high voltage battery for a rotating electric machine, 
and a long DC wiring line, and further it is not necessary to 
additionally provide a DC-DC converter and the like, and 
accordingly, there is an effect that a large increase in cost 
and increase in weight can be avoided. 

(2) The vehicle power supply system as set forth in the 
item (1) is characterized in that the inverter unit is 
integrally fixed to an upper end face of the battery. 
Effects 

There are the same effect (1A) as the above item (1) and 

following effects. 

(2A) Since the attachment structure is such that the 
inverter unit is placed above the battery, even in the case 
where there is no planar space in which it is placed beside 
the battery, it can be placed when there is a space above the 
battery, and the layout properties are excellent. 
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(2B) Besides, since a terminal of a battery is generally 
positioned at an upper part, the distance to the terminal of 
the inverter unit becomes shortest, and the wiring resistance 
of the DC wiring line for connecting the battery and the 
inverter unit can be almost neglected. 

(2C) In the case of a vehicle, since a battery is generally 
disposed at an upper part in an engine room, in the case where 
the inverter unit is placed further above the battery, it is 
possible to prevent the inverter unit from being sprinkled with 
water from the lower part of the vehicle. 

(2D) Since the inverter unit is fixed integrally with 
the battery, it is possible to prevent the inverter unit and 
the battery from performing separate movements to the vibration 
from the outside, and accordingly, it is possible to prevent 
excessive stress from being applied to the DC wiring line for 
connecting the inverter unit and the battery, and a 
disadvantage such as the snapping of a wire can be prevented. 

According to the embodiment 1 of this invention, in the 
system including the 12V battery 6, the inverter unit 400 for 
converting the DC electric power of the battery 6 into the AC 
electric power and supplying it to the rotating electric 
machine 2 to drive it, the AC wiring line 9 for connecting the 
rotating electric machine 2 and the inverter unit 400, and the 
DC wiring lines 81 and 82 for connecting the inverter unit 400 
and the battery 6, in order to make the DC wiring lines 81 and 
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82 shorter than the AC wiring line 9, the inverter unit 4 00 
is fixed to the attachment member composed of the battery fixing 
plate 15 for mounting the battery 6 to the vehicle main body 
and the battery tray 16, so that the inverter unit 400 is 
integrally fixed to the upper end face of the battery 6 and 
the inverter unit 400 is placed in the vicinity of the battery 
6. The inverter unit is integrally fixed to the upper end face 
of the battery, so that the inverter unit is placed in the 
vicinity of the battery, the DC wiring line between the battery 
and the inverter unit is shortened, and the voltage drop due 
to the DC wiring line is reduced, and accordingly, it is 
possible to obtain the vehicle power supply system which can 
improve the torque characteristic of the rotating electric 
machine, and has the lightweight and inexpensive structure. 
Embodiment 2 

Embodiment 2 of this invention will be described' with 
reference to Fig. 4. Fig. 4 is a perspective view showing a 
structure of the embodiment 2. 

Except for a specific structure described here, the 
embodiment 2 has the same structure as the structure of the 
embodiment 1 described before and has the same operation. In 
the drawing, the same signs denote the same or equivalent 
portions . 

In Fig. 4, one side end face 16a of a battery tray 16 
is high like a wall along a side end face of a 12V battery 6, 
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and an inverter unit 400 is attached to the side end face 16a 
by a bolt 19 in a vertically placed state. 

The 12V battery 6 is clamped and fixed by a nut 18 through 
an attachment bolt 17 in such a state that it is held between 
a battery fixing plate 15 having one L-shaped portion 15a 
inserted and fixed to a slit-shaped hole 16b provided above 
the side end face 16a of the battery tray 16 and a bottom of 
the battery tray 16. 

At this time, since the battery tray 16 is fixed to a 
body of a vehicle at a not-shown portion, the inverter unit 
400 and the 12V battery 6 are fixed to the body of the vehicle 
through the battery tray 16. 

Incidentally, the other structure is constructed 

similarly to the embodiment 1. 

In the attachment structure of the inverter unit of the 
embodiment 1, although the structure is such that the inverter 
unit is integrally attached to the upper end face of the battery, 
the attachment structure of the inverter unit according to this 
embodiment 2 is such that the inverter unit is attached to the 
side of the battery. 

That is, since the structure is such that the inverter 
unit is vertically placed and is integrally attached to the 
side of the battery, there is a merit that a planar space may 
be smaller than the case where the inverter unit is attached 
on a plane . 
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This embodiment 2 has structures as set forth in 
following items (3) and (4), and the respective structures have 
operations and effects as set forth in the items (3) and (4) . 

(3) The vehicle power supply system as set forth in the 
item (1) or (2) is characterized in that the inverter unit is 
integrally fixed to the side of the battery. 

Effects 

There are the same effects as the items (1) and (2) in 
the embodiment 1 and following effects. 

(3A) Since the attachment structure is such that the 
inverter unit is placed on the side of the battery, even in 
the case where there is no planar space in which it is placed 
beside the battery, it can be placed when there is a space of 
the side of the battery, and the layout properties are 
excellent . 

(3B) Besides, the distance between the terminal' of the 
battery and the terminal of the inverter unit becomes shortest, 
and the wiring resistance of the DC wiring line for connecting 
the battery and the inverter unit can be almost neglected. 

(3C) In the case of a vehicle, since a battery is generally 
disposed at an upper part in an engine room, in the case where 
the inverter unit is placed at the side of the battery, it is 
possible to prevent the inverter unit from being sprinkled with 
water from the lower part. of the vehicle. 

(3D) Since the inverter unit is fixed integrally with 
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.the battery, it is possible to prevent the inverter unit and 
the battery from performing separate movements to vibration 
from the outside, and therefore, it is possible to prevent 
excessive stress from being applied to the DC wiring line for 
connecting the inverter unit and the battery, and a 
disadvantage such as the snapping of a wire can be prevented. 

(4) The vehicle power supply system as set forth in one 
of the items (2) and (3) is characterized in that the inverter 
unit is fixed to a housing for holding the battery. 
Effects 

(4A) Since the inverter unit is fixed integrally with 
the battery through the housing for holding the battery, it 
is possible to prevent the inverter unit and the battery from 
performing separate movements to vibration from the outside, 
and therefore, it is possible to prevent excessive stress from 
being applied to the DC wiring line for connecting the inverter 
unit and the battery, and a disadvantage such as the snapping 
of a wire can be prevented. 

(4B) Since the housing for holding the battery has a 
relatively high degree of freedom in designing, it is easy to 
adapt for the attachment structure for fixing the inverter 
unit . 

(4C) Since the inverter unit is directly attached to the 
housing for holding the battery, the housing functions as a 
radiating fin. 
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According to the embodiment 2 of this invention, in the 
system including the 12V battery 6, the inverter unit 400 for 
converting the DC electric power of the battery 6 into the AC 
electric power and supplying it to the rotating electric 
machine 2 to drive it, the AC wiring line 9 for connecting the 
rotating electric machine 2 and the inverter unit 400, and the 
DC wiring lines 81 and 82 for connecting the inverter unit 400 
and the battery 6, the inverter unit 400 is placed in the 
vicinity of the battery 6 so that the DC wiring lines 81 and 
82 become shorter than the AC wiring line 9, and the inverter 
unit 400 is integrally fixed to the side of the battery. The 
inverter unit is integrally fixed to the side of the battery 
6, so that the inverter unit is placed in the vicinity of the 
battery, the DC wiring line between the battery and the inverter 
unit is shortened, and the voltage drop due to the DC wiring 
line is reduced, and accordingly, it is possible to obtain the 
vehicle power supply system which can improve the torque 
characteristic of the rotating electric machine, and has the 
lightweight and inexpensive structure. 

Besides, according to the embodiment 2 of this invention, 
in the system including the 12V battery 6, the inverter unit 
400 for converting the DC electric power of the battery 6 into 
the AC electric power and supplying it to the rotating electric 
machine 2 to drive it, the AC wiring line 9 for connecting the 
rotating electric machine 2 and the inverter unit 400, and the 
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DC wiring lines 81 and 82 for connecting the inverter unit 400 
and the battery 6, the inverter unit 400 is placed in the 
vicinity of the battery 6 so that the DC wiring lines 81 and 
82 become shorter than the AC wiring line 9, and the inverter 
unit 400 is fixed to the housing composed of the battery tray 
16 for holding the battery 6. The inverter unit is fixed to 
the housing for holding the battery, so that the inverter unit 
is placed in the vicinity of the battery, the DC wiring line 
between the battery and the inverter unit is shortened, and 
the voltage drop due to the DC wiring line is reduced, and 
accordingly, it is possible to obtain the vehicle power supply 
system which can improve the torque characteristic of the 
rotating electric machine, and has the lightweight and 
inexpensive structure. 
Embodiment 3 

Embodiment 3 of this invention will be described " with 
reference to Fig. 5. Fig. 5 is a perspective view showing a 
structure of the embodiment 3. 

Except for a specific structure described here, the 
embodiment 3 has the same structure as the structure of the 
embodiment 1 described before and has the same operation. In 
the drawing, the same signs denote the same or equivalent 
portions . 

In Fig. 5, a battery fixing plate 15 is integrally fixed 
by welding or caulking to an upper side of an attachment plate 



17 



401a fixed integrally with an inverter unit main body 401 of 
an inverter unit 400 and constituting a part of the inverter 
unit 401, while a not-shown L-shaped pawl is formed at an under 
side of the attachment plate 401a, and is inserted and fixed 
to a not-shown slit-shaped hole provided at a side end face 
16a of a battery tray 16. 

Then, a 12V battery 6 is clamped and fixed by a nut 18 
through an attachment bolt 17 in such a state that it is held 
between the battery fixing plate 15 integrally fixed to the 
attachment plate 401a and a bottom of the battery tray 16. 

At this time, since the battery tray 16 is fixed to a 
body of a vehicle at a not-shown portion, the inverter unit 
400 and the 12V battery 6 are fixed to the body of the vehicle 
through the battery tray 16. 

Since the attachment structure of the inverter unit 
according to this embodiment 3 is such that the part of the 
housing of the inverter unit 400 also functions as the battery 
fixing plate for fixing the 12V battery 6, there is a merit 
that it is possible to easily perform the work of attaching 
and fixing the inverter unit 400 to the 12V battery 6 as one 
unit . 

This embodiment 3 has a structure as set forth in 
following item (5) , and has an operation and effect as set forth 

in the item (5) . 

(5) The vehicle power supply system as set forth in one 
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of the items (2) and (3) is characterized in that the housing 
of the inverter unit has also the function of the housing for 
holding the battery. 
Effects 

(5A) Since the housing of the inverter unit has the 
function of the housing for holding the battery, the inverter 
unit can be fixed integrally with the battery, and it is 
possible to prevent the inverter unit and the battery from 
performing separate movements to vibration from the outside, 
and therefore, it is possible to prevent excessive stress from 
being applied to the DC wiring line for connecting the inverter 
unit and the battery, and a disadvantage such as the snapping 
of a wire can be prevented. 

(5B) Since the housing of the inverter unit has the 
function of the housing for holding the battery, the inverter 
can be fixed to the battery simultaneously by holding and fixing 
the battery by the housing of the inverter unit, and therefore, 
the attachment work becomes easy. 

According to this embodiment 3 of the invention, in the 
system including the 12V battery 6, the inverter unit 400 for 
converting the DC electric power of the battery 6 into the AC 
electric power and supplying it to the rotating electric 
machine 2 to drive it, the AC wiring line 9 for connecting, the 
rotating electric machine 2 and the inverter unit 400, and the 
DC wiring lines 81 and 82 for connecting the inverter unit 400 
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and the battery 6, the inverter unit 400 is placed in the 
vicinity of the battery 6 so that the DC wiring lines 81 and " 
82 become shorter than the AC wiring line 9, and the housing 
of the inverter unit 400 is made to have also the function of 
the housing for holding the battery 6. The housing of the 
inverter unit is made to have also the function of the housing 
for holding the battery, the inverter unit is placed in the 
vicinity of the battery, the DC wiring line between the battery 
and the inverter unit is shortened, and the voltage drop due 
to the DC wiring line is reduced, and accordingly, it is 
possible to obtain the vehicle power supply system which can 
improve the torque characteristic of the rotating electric 
machine, and is lightweight and inexpensive. 
Embodiment 4 

Embodiment 4 of this invention will be described with 
reference to Fig. 6. Fig. 6 is a perspective view showing a 
structure according to the embodiment 4. 

Except for a specific structure described here, the 
embodiment 4 has the same structure as the structure of the 
embodiment 1 and the embodiment 3 described before and has the 
same operation. In the drawing, the same signs denote the same 
or equivalent portions. 

Fig. 6 is a view showing an attachment structure of an 
inverter unit of this embodiment 4. 

As compared with the foregoing embodiment 3, in the 



20 



embodiment 4 of Fig. 6, both a positive DC conduction plate 
83 and a " negative DC conduction plate 84 are formed of 
plate-shaped good conductive members having a specific level 
of strength, and have the function of a DC wiring line for 
electrically connecting an inverter unit 400 and a 12V battery 
6, and the function of attaching and fixing the inverter unit 
400 to the 12V battery 6. 

Incidentally, insulating members 83a and 84a for 
electrical insulation and corrosion prevention are provided 
on the surfaces of intermediate parts of the positive 
conduction plate 83 and the negative conduction plate 84. 

In the attachment structure of the inverter unit 
according to this embodiment 4, since the DC wiring lines for 
electrically connecting the inverter unit 400 and the 12V 
battery 6 are formed of the plate-shaped good conductive 
members having the specific level of strength, there are merits 
that the wiring connection work becomes easy, and the inverter 
unit 400 can be firmly fixed to the 12V battery 6. 

This embodiment 4 has structures as set forth in 

following items (6) and (7) and has operations and effects as 

set forth in the items (6) and (7) . 

(6) The vehicle power supply system as set forth in any 

one of the items (1) to (5) is characterized in that the electric 

connection body for electrically connecting the battery and 

the inverter unit is a metal plate. 
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Effects 

(6A) The DC wiring line for electrically connecting the 
battery and the inverter unit is constructed by the metal plate, 
so that the metal plate can be formed into a shape to connect 
the battery terminal and the terminal of the inverter unit, 
and therefore, the positioning at the time of wire connection 
becomes easy. 

(7) The vehicle power supply system as set forth in the 
item (6) is characterized in that the electric connection body 
for electrically connecting the battery and the inverter unit 
is made to have the function of holding and fixing the inverter 
unit to the battery. 

Effects 

(7A) Since the electric connection body for electrically 
connecting the battery and the inverter unit is made to have 
the function of holding and fixing the inverter unit to' the 
battery, the inverter unit can be further certainly fixed to 
the battery. 

According to the embodiment 4 of this invention, in the 
system including the 12V battery 6, the inverter unit 400 for 
converting the DC electric power of the battery 6 into the AC 
electric power and supplying it to the rotating electric 
machine 2 to drive it, the AC wiring line 9 for connecting the 
rotating electric machine 2 and the inverter unit 400, and the 
positive and negative DC conduction plates 83 and 84 for 
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connecting the inverter unit 400 and the battery 6, the inverter 
unit 400 is placed in the vicinity of the battery 6 so that 
the positive and negative DC conduction plates 83 and 84 become 
shorter than the AC wiring line 9, and the positive and negative 
DC conduction plates 83 and 84 for electrically connecting the 
battery 6 and the inverter unit 400 are the metal plates. The 
inverter unit is placed in the vicinity of the battery, the 
DC wiring line between the battery and the inverter unit is 
shortened, and the voltage drop due to the DC wiring line is 
reduced, and accordingly, it is possible to obtain the vehicle 
power supply system which can improve the torque characteristic 
of the rotating electric machine, and has the lightweight and 
inexpensive structure, and in which the positioning at the time 
of wire connection between the battery and the inverter unit 
can be easily perform. 

Besides, according to the embodiment 4 of this invention, 
in the system including the 12V battery 6, the inverter unit 
400 for converting the DC electric power of the battery 6 into 
the AC electric power and supplying it to the rotating electric 
machine 2 to drive it, the AC wiring line 9 for connecting the 
rotating electric machine 2 and the inverter unit 400, and the 
positive and negative DC conduction plates 83 and 84 for 
connecting the inverter unit 400 and the battery 6, the inverter 
unit 400 is placed in the vicinity of the battery 6 so that 
the positive and negative DC conduction plates 83 and 84 become 
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shorter than the AC wiring line 9, and the inverter unit is 
held and fixed to the battery by the positive and negative DC 
conduction plates 83 and 84 for electrically connecting the 
battery 6 and the inverter unit 400. The inverter unit is placed 
in the vicinity of the battery, the DC wiring line between the 
battery and the inverter unit is shortened, and the voltage 
drop due to the DC wiring line is reduced, and accordingly, 
it is possible to obtain the vehicle power supply system which 
can improve the torque characteristic of the rotating electric 
machine, and has the lightweight and inexpensive structure, 
and in which the inverter unit can be certainly fixed to the 

battery. 
Embodiment 5 

Embodiment 5 of this invention will be described with 
reference to Fig. 7. Fig. 7 is a perspective view showing a 
structure of the embodiment 5. 

Except for a specific structure described here, the 
embodiment 5 has the same structure as the structure of the 
embodiment 1 and the embodiment 4 described before and has the 
same operation. In the drawing, the same signs denote the same 
or equivalent portions. 

Fig. 7 is a partially exploded view showing an attachment 
structure of an inverter unit according to the embodiment 5. 

In Fig. 7, a battery tray 16 is formed of good heat 
conduction material such as aluminum, one side end face 16a 
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of the battery tray 16 is high like a wall along a side of a 
12V battery 6, and a heat conduction face of an inverter unit 
400 is directly attached to the side end face 16a. 

Incidentally, in this embodiment 5, a radiating fin of 
the inverter unit 400 is omitted, and instead of that, the heat 
conduction surface is formed at the bottom side of an inverter 

unit main body 401. 

Then, the 12V battery 6 is clamped and fixed by a nut 
18 through an attachment bolt 17 in such a state that it is 
held between a battery fixing plate 15 having one L-shaped 
portion 15a inserted and fixed to a slit-shaped hole 16b 
provided above the side end face 16a and the bottom of the 

battery tray 16. 

A liquid cooling device 20 is mounted in a liquid-tight 
state through a seal material 21 such as an O ring at the lower 
side of the battery tray 16. A cooling liquid is supplied from 
an inlet pipe 22, flows through a liquid cooling passage 20a 
provided in the liquid cooling device 20 as indicated by an 
arrow A, and is discharged from an outlet pipe 23, so that the 
battery 16 is cooled by this cooling liquid. 

Since the battery tray 16 is formed of the good heat 
conduction material, the heat generated in the inverter unit 
400 can be efficiently discharged through the side end face 
16a of the battery tray 16 to the liquid cooling device 20, 
and the 12V battery 6 is also kept at a suitable temperature. 
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As described above, since the attachment structure of 
the inverter unit according to this embodiment 5 is such that 
the inverter unit 400 and the 12V battery 6 are integrally fixed 
through the battery tray 16 formed of the good heat conduction 
material, it is possible to simultaneously cool or keep them 
at a suitable temperature by the one liquid cooling device 20 
mounted to the battery tray 16. 

This embodiment 5 has structures as set forth in 
following items (8) and (9), and has operations and effects 
shown in the items (8) and (9) . 

(8) The vehicle power supply system as set forth in any 
one of the items (2) to (7) is characterized in that the cooling 
function is provided in the housing for holding the battery. 

Effects 

(8A) The cooling function is provided in the housing for 
holding the battery, so that the inverter unit directly 
attached to the housing for holding the battery can be 
efficiently cooled. 

(9) The vehicle power supply system as set forth in the 
item (8) is characterized in that a cooling medium for cooling 
the battery is identical to a cooling medium for cooling the 
inverter unit. 

Effects 

(9A) There are effects that the battery and the inverter 
unit can be simultaneously cooled by the one cooling device, 
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and especially at the time of low temperature, the battery is 
quickly kept at a suitable temperature by the heat generated 
by the inverter unit. 

According to the embodiment 5 of this invention, in the 
system including the 12V battery 6, the inverter unit 400 for 
converting the DC electric power of the battery 6 into the AC 
electric power and supplying it to the rotating electric 
machine 2 to drive it, the AC wiring line 9 for connecting the 
rotating electric machine 2 and the inverter unit 400, and the 
DC wiring lines 81 and 82 for connecting the inverter unit 400 
and the battery 6, the inverter unit -400 is placed in the 
vicinity of the battery 6 so that the DC wiring lines 81 and 
82 become shorter than the AC wiring line 9, and the cooling 
function member is provided in the housing for holding the 
battery. The inverter unit is placed in the vicinity of the 
battery, the DC wiring line between the battery and the inverter 
unit is shortened, and the voltage drop due to the DC wiring 
line is reduced, and accordingly, it is possible to obtain the 
vehicle power supply system which can improve the torque 
characteristic of the rotating electric machine, has the 
lightweight and inexpensive structure, and can efficiently 
cool the inverter unit. 

Besides, according to the embodiment 5 of this invention, 
in the system including the 12V battery 6, the inverter unit 
400 for converting the DC electric power of the battery 6 into 
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the AC electric power and supplying it to the rotating electric 
machine 2 to drive it, the AC wiring line 9 for connecting the 
rotating electric machine 2 and the inverter unit 400, and the 
DC wiring lines 81 and 82 for connecting the inverter unit 400 
and the battery 6, the inverter unit 400 is placed in the 
vicinity of the battery 6 so that the DC wiring lines 81 and 
82 become shorter than the AC wiring line 9, the cooling 
function member is provided in the housing for holding the 
battery, and the cooling medium, such as cooling liquid, for 
cooling the battery is made identical to the cooling medium 
for cooling the inverter unit. The inverter unit is placed in 
the vicinity of the battery, the DC wiring line between the 
battery and the inverter unit is shortened, and the voltage 
drop due to the DC wiring line is reduced, and accordingly, 
it is possible to obtain the vehicle power supply system which 
can improve the torque characteristic of the rotating electric 
machine, has the lightweight and inexpensive structure, and 
can keep the battery and the inverter unit at a suitable 
temperature . 
Embodiment 6 

Embodiment 6 according to this invention will be 
described with reference to Fig. 8. Fig. 8 is a perspective 
view showing a structure according to the embodiment 6. 

Except for a specific structure described here, the 
embodiment 6 has the same structure as the structure of the 
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embodiment 1 to the embodiment 5 described before and has the 
same operation. In the drawing, the same signs denote the same 
or equivalent portions. 

in Fig. 8, a liquid cooling device 20 is mounted at the 
lower side of an inverter unit main body 401 of an inverter 
unit 400 through a seal member 21 (not shown) in a liquid- 
tight state. A cooling liquid is supplied from an inlet pipe 
22 into the liquid cooling device, flows through a liquid 
cooling passage 20a (not shown) in the liquid cooling device 
20 and is finally discharged from an outlet pipe 23. 

As stated above, the liquid cooling device 2 0 can 
efficiently cool the heat generated in the inverter unit main 
body 4 01. 

The integrally fixed inverter unit 400 and the liquid 
cooling device 20 are screwed to the battery fixing plate 15, 
this battery fixing plate 15 is clamped and fixed by an 
attachment bolt 17 and a nut 18 to a battery tray 16 in such 
a state that a 12V battery 6 is held therebetween, and the 
battery tray 16 is fixed to a body of a vehicle at a not-shown 
portion . 

Accordingly, the inverter unit 400 fixed integrally with 
the liquid cooling device 2 0 is fixed to the body of the vehicle 
at the upper end face of the 12V battery 6 through the battery 
fixing plate 15, the attachment bolt 17, the nut 18, the 12V 
battery 6 and the battery tray 16. 
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incidentally, here, a positive terminal 403 provided at 
the inverter unit main body 401 and a positive terminal 61 of 
the 12V battery 6 are electrically connected by a positive DC 
conduction plate 83 as a plate-shaped good conduction member, 
and similarly, a not-shown negative terminal 404 and a negative 
terminal 62 are electrically connected by a negative DC 

conduction plate 84. 

As stated above, since the attachment structure of the 
inverter unit of this embodiment 6 is such that even in the 
case where the inverter unit 400 is liquid-cooled by the liquid 
cooling device 20, the inverter unit 400 and the liquid cooling 
device 20 are integrally and compactly attached to the upper 
end face of the 12V battery 6, the same effects as the case 
of the embodiment 1 of Fig. 1 can be obtained. 

According to the embodiment 6 of this invention, in the 
system including the 12V battery 6, the inverter unit 400 for 
converting the DC electric power of the battery 6 into the AC 
electric power and supplying it to the rotating electric 
machine 2 to drive it, the AC wiring line 9 for connecting the 
rotating electric machine 2 and the inverter unit 400, and the 
DC wiring lines 81 and 82 for connecting the inverter unit 400 
and the battery 6, the inverter unit 400 is placed in the 
vicinity of the battery 6 so that the DC wiring lines 81 and 
82 become shorter than the AC wiring line 9, the cooling 
function member is provided in the housing for holding the 
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battery, and the cooling medium for cooling the battery is made 
identical to the cooling medium for cooling the inverter unit . 
The inverter unit is placed in the vicinity of the battery, 
the DC wiring line between the battery and the inverter unit 
is shortened, and the voltage drop due to the DC wiring line 
is reduced, and accordingly, it is possible to obtain the 
vehicle power supply system which can improve the torque 
characteristic of the rotating electric machine, and has the 
lightweight and inexpensive structure. 
Embodiment 7 

Embodiment 7 of this invention will be described with 
reference to Fig. 9. Fig. 9 is a conceptual view showing an 
arrangement relation of an attachment structure of an inverter 
unit according to the embodiment 7 in the whole of a vehicle. 

Although the attachment structure of the inverter unit 
according to the embodiments 1 to 6 deals with the case where 
the space for attachment of the inverter unit can be hardly 
ensured in the vicinity of the battery in the engine room, this 
invention is not limited to the above condition. For example, 
in the case where there is an attachment space in the vicinity 
of the battery, a method may be such that as shown in Fig. 9, 
an inverter unit 400 is vertically placed and is directly 
attached to a body of a vehicle so as to occupy as a small 
attachment space as possible, and also in this case, a DC wiring 
line 8 for connecting the inverter unit 400 and a 12V battery 
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6. can be shortened, and similarly to the effects realized in 
the embodiments 1 to 6, a voltage drop due to the DC wiring 
line can be suppressed to be small, and eventually, a torque 
characteristic of a rotating electric machine 2 can be 
improved . 

As stated above, this invention is not limited to the 
case where there is no space of simultaneous mounting of the 
battery and the inverter unit in the engine room, and for 
example, also in the case where there is ' a space for 
simultaneous mounting of the battery and the inverter unit in 
the engine room, this invention provides the attachment 
structure of the inverter unit in which the attachment position 
relation of the battery and the inverter unit is limited, so 
that the output of the rotating electric machine can be improved 
even when the same battery and the same inverter unit are used. 

According to the embodiment 7 of this invention, in the 
system including the 12V battery 6, the inverter unit 400 for 
converting the DC electric power of the battery 6 into the AC 
electric power and supplying it to the rotating electric 
machine 2 to drive it, the AC wiring line 9 for connecting the 
rotating electric machine 2 and the inverter unit 400, and the 
DC wiring line 8 for connecting the inverter unit 400 and the 
battery 6, the inverter unit 400 is placed in the vicinity of 
the battery 6 and is attached to the vehicle main body, such 
as the body of the vehicle, so that the DC wiring line 8 becomes 
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shorter than the AC wiring line 9. The inverter unit is placed 
in the vicinity of the battery, the DC wiring line between the 
battery and the inverter unit is shortened, and the voltage 
drop due to the DC wiring line is reduced, and accordingly, 
it is possible to obtain the vehicle power supply system which 
can improve the torque characteristic of the rotating electric 
machine, and has the lightweight and inexpensive structure. 

Incidentally, in the above embodiments 1 to 7, although 
the description has been given on the assumption that the 
voltage of the battery in the case where the number of batteries 
is one is 12 V, this invention is not limited to this, and the 
invention may be applied to the case where the battery has a 
voltage higher than 12V. 

While the presently preferred embodiments of the present 
invention have been shown and described. 

It is to be understood that these disclosures are for 
the purpose of illustration and that various changes and 
modifications may be made without departing from the scope of 
the invention as set forth in the appended claims. 
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